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Abstract:  Based on database and asp.net technologies, a web platform of scientific data in the casting 
technology ﬁ  eld has been developed. This paper presents the relevant data system structure, the approaches to 
the data collection, the applying methods and policy in data sharing, and depicts the collected and shared data 
recently ﬁ  nished. Statistics showed that there are about 20,000 visitors in China every day visiting the related data 
through the web, proving that many engineers or other relevant persons are interested in the data.
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A
s a rapid means of carrying out process design, procedure 
management and acquirement of information about 
modern industries, the database technology has got more 
and more applications, and in recent years, the technology 
application has also developed in foundry processes.
In 2006, the Die Casting Society of the UK had ﬁ  nished an 
intelligent foundry technology database and expert system 
based on the web technology 
[1]. It mainly serves for small 
and medium enterprises, and provides through the web the 
processes, materials, equipment, design parameters and 
technological services in the permanent mould casting, die 
casting, sand mould casting and lost-wax casting ﬁ  elds. The 
database systems collected the long term experience and 
knowledge of employees and are helpful to foundry business 
newcomers who are short of experience in skills learning and 
education. The database also provided all foundry-oriented 
permanent mould design procedures including tables, charts 
and graphs on materials and process properties the design 
needed. Moreover, all design decisions will be stored in 
database to serve as future references; the decision support 
system provided can be also used to generate the best route to 
manufacture a casting or tooling and a quotation according to 
the material, geometry information, technical specifications 
and product amount. The web based database systems covered 
the whole process of generating quotation, designing moulds 
and planning manufacturing. This gives end users estimate 
cost savings up to 20 % and time savings up to 35 %.
In 2002, the North American Die Casting Association 
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(NADCA) launched an online Die Casting Technology 
Database 
[2] and the main contents include articles on the 
transactions of NADCA, papers of Die Casting Engineer 
magazines and NADCA research reports. Users can search for 
these references according to key words through the web.
Recently, the e-Design Center of KITECH is developing an 
Intelligent Expert System (IES) 
[3], which is a construction of 
foundry database and recognition technique for casting design. 
The foundry experts have been using industrial computer 
tomography to scan the castings, including casting design 
components: such as gating system, riser, overﬂ  ow well, etc., 
and the scanned data are converted into three dimensional 
CAD data. Then, the results for castings and casting technology 
design are divided into different arrays and saved in the 
database. When a new casting technology is designed, the 
casting is compared with castings in the database by using 
pattern recognition software; the casting technology design 
stored in the database can be suggested as the ﬁ  rst stage of a 
new casting technology design. It is expected that the suggested 
casting technology designs could reduce modeling and 
designing time. This is the purpose of developing the IES. The 
IES continually collects vast amounts of data into the system.
Over the last ten years, the domestic relevant database 
developments have focused on the foundry information 
management 
[4], casting process CAD parameter database 
[5-7], 
foundry auxiliary equipment and tools database 
[8], thermal 
physical properties database of foundry materials 
[9-10], etc. 
However, most of them are auxiliary design means for one 
procedure of the casting processes, not integral systems.
The data provided on our web site includes digital data, 
documents, photos, engineering drawings, etc. The main 
goal of our study is how to share the foundry technological 
data logically on the web site and to take advantage of the 
composition of the above styles of presenting the data.259
Research & Development
November 2008
1 The system structure design of 
foundry technological data
1.1 The system structure design of foundry 
technological data and service objectives
Based on the national and international developing experiences 
Fig. 1 The structure of foundry technological data
in relevant fields, the integrating scheme of foundry 
technological data has been drawn up and the main data 
structure is shown in Fig. 1.
The sorting out focal points for scientific data in foundry 
technological field are equipment, materials, and process 
techniques with relation to castings forming. These include 
foundry materials, foundry facilities, melting technologies, 
casting processes, post-processing of castings, die casting 
technologies, foundry standards, etc. Moreover three columns 
were set up at the interface of the web site including foundry 
professional developments, new foundry technology, and 
foundry historical facts in modern and ancient times in China 
and foreign countries.   
The service targets of the foundry technology data are staffs 
of government departments, university and college students, 
researchers in related research institutes, engineers and 
technicians in enterprises, technical workers, etc. 
The contents in the resource system of foundry professional 
technology data are divided into ﬁ  ve layers of resource set and 
one layer of resource object.
1.2 The structure design of resource set layer 
and resource object layer
The design contents for three layers of the resource set are 
given in Fig. 1. Since the contents of the resource set layer are 
in great numbers, sample content is described as follows.
Resource object data are those that could not be divided further 
according to definition, so all the practical data users could 
read are in the resource object layer.
Casting forming processes include many sorts of data, 
and different data have different characteristics and rules of 
application, therefore the structure design of resource objects 
should be of different styles. For example, the structure design 
of the resource object layer follows the principle of combining 
real technological data with simple process descriptions for 
melting technologies, casting processes and post-processing 
of castings. The aim is to make it satisfactory for casting 
technological design habits of different users as much as 
possible, to make it convenient to inquire about and apply data 
for users. In addition, the accumulation of technological design 
files is very important. This is a summation of successful 
experience from predecessors and is also an efﬁ  cient tool for 
newcomers learning casting design. All of these are considered 
in the structure design. Various methods of data structure 
design are as follows.
(1) Foundry materials
The structure of the resource object layer of raw and 
auxiliary foundry materials is mainly a unit datum table 
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of name, index of major properties and usage for different 
raw and auxiliary foundry materials; together with a table 
of composition, limiting quantities of impurity elements, 
mechanical properties, physical properties, chemical properties 
and grade comparison for various casting alloys.
Foundry users are able to search the relevant technical 
index according to a casting alloy grade given in the blueprint 
of parts and to select moulding materials according to the 
requirements given in casting technological design drawings.
(2) Foundry facilities
The structure of the resource object layer of foundry 
facilities is mainly a unit datum table with information of 
speciﬁ  c type; and indices of properties, outer dimension sizes 
of different equipment and apparatus.  
(3) Melting technologies
A structure design example of the resource object layer of 
melting technology is shown in Table 1, which is a unit datum 
table constructed by taking alloy grade as index. 
(4) Casting process
Taking the structure of sand casting process design data for 
steel casting as an example, its content of 4th and 5th set layers 
are given in Fig. 2. One example of resource object layer is the 
feeding distance that is shown in Fig. 3.
(5) Post-processing of castings
The resource object layer of post-processes of castings 
are mainly unit datum tables on welding and heat treatment 
according to the grade of casting alloy materials. In addition 
inspection methods for internal quality and surface quality of 
castings, cleaning and repairing methods for castings, etc., are 
included. 
(6) Die casting technologies
The resource set layer mainly contains magnesium alloy die 
casting technology. In the resource object layer the relative 
technical data are given for technological designs of die 
casting, die designs, parameters of die casting technology, 
defects of die casting, protective measures, etc. 
(7) Foundry standards 
  In the resource object layer of foundry standard the names 
and numbers of national standards related to the casting 
formation are given. Users are able to obtain the real contents 
of standards from relevant departments according to the names 
and numbers of standards. 
2 Data source and collecting 
approaches 
2.1 Data source
The data source of foundry technology consists of foundry 
handbooks, journals and magazines related to foundry 
techniques, casting monographs, casting patents, scientific 
research achievements in the foundry field as well as 
accumulated files of casting process design in foundry 
enterprises.
Table 1 Melting technology of cast brass alloy 
Alloy
Melting
scheme
Melting
equipment
Main points in the melting process
ZCuZn16Si4 Once melted
Middle frequency 
furnace
1. A crucible is preheated to 500-600°C, all of the electrolyzed copper plates 
are put into the crucible, covered with crumbled graphite up to about 0.5% 
– 2% of the weight of the furnace charge. If foundry returns are used, the 
charging sequence should be Cu→Si→foundry returns→Zn.
2. Heating and melting the furnace charge and overheating to 1,200 °C.
3. The copper melt is deoxidized by Cu-P alloy with the amount of P making up 
0.003% – 0.006% of the whole copper melt weight.
4. Pressing the preheated industrial silicon in batches, and then stirring.
5. Zinc, preheated to 200 – 300 °C, is added in batches, stirring the melt for 
each batch. When all the zinc has been added, the melt is stirred again.
6. Heating the melt at the boiling point for 1-2 minutes.    
7. Taking a sample to analyze chemical composition of melt, and calculating 
the additional amounts of different elements according to the results of the 
analysis.
8. Both the tapping temperature and pouring temperature are 1,050 –1,150 °C. 
After ﬁ  nishing the examination, remove the slag and tap.261
Research & Development
November 2008
Fig. 2 Contents of 4th and 5th set layers of casting processes for sand mould steel castings, and the 4th set 
layer without contents of the 5th set layer is connected directly with the resource object layer
Fig. 3 An example of the structure of the resource object layer for sand casting of steel alloy
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2.2 Data collecting approaches 
The data collecting, integrating and sorting processes are 
carried out according to “Quality control norm of scientific 
data in advanced manufacturing and automation region” 
and “Unit datum standard of scientific data in advanced 
manufacturing and automation region”, which were worked 
out by project group and the data are divided into seven grades 
to be filled in unit datum tables. The integrated and sorted 
data are input using a recording software system SJGX 6.0, 
developed based on asp.net technique, which is shown in Fig. 
4. The data will be shared in batch and different time on “www.
amadata.net.cn” platform.
Fig. 4 Data recording software system
3 Collection and integrated data and 
relevant application
Besides setting up a web site on the Internet and constructing 
a data structure system of foundry technological field, the 
content completed up to now for integrating, sorting and 
sharing data includes data of new foundry techniques, foundry 
materials, foundry facilities, melting technologies of cast steel, 
cast iron and copper alloys, permanent mould casting process, 
evaporative pattern casting process, etc. The data being input 
consists of casting process data of sand mould casting for 
cast steels, cast iron and cast copper alloys, post processing 
data of castings, melting technology data of cast steel, cast 
iron and cast copper alloys. Examples for getting parameters 
of melting carbon steel ZG 200-400, inquiring into foundry 
technological data and sharing them are shown in Fig. 5 and 
Fig. 6. Since users are mainly in China, a web platform of 
casting technology data has been constructed in Chinese.
There are about 20,000 persons in China visiting the web 
site every day, and some of them are interested in foundry 
technologies. The data now integrated, sorted and being shared 
have been applied to casting formation of titanium alloys, 
aluminum alloys, and copper alloys; as well as melting and 
casting formations of cast steel alloys, which have played 
important roles in national key engineering ﬁ  elds.
4 Conclusions
(1) The structure system for the scientific data of casting 
technological ﬁ  eld has been constructed, and part of the data 
has been shared on the web site. 
(2) Integrating, sorting and sharing data have been applied in 
the engineering ﬁ  eld of casting formation, and there are about 
20,000 persons visiting the web site every day.
(3) The constructed web site of scientiﬁ  c data of the casting 
technological field has actively promoted rapid exchanging 
of national casting technological information and foundry 
professional development.
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Fig. 5 Inquiring into foundry technological data of melting technology on web site264
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Fig. 6 Sharing parameters of melting carbon steel ZG 200-400 on web site 